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Design Goals

e Maximize Data Throughput

e Clearly Represent Atmospheric Retrieval Algorithms

e Maximize Flexibility for Updates in a Post-Launch Environment



The TES Level 2 Design Team working in coordination with the
TES Science Team is currently designing the production software
to encapsulate the retrieval algorithm and retrieval strategy in an
object oriented style. OO approaches have been shown to be
efficient for projects that are large and require a high degree
maintainability and robustness. This paper will present our current
status and discuss the issues driving the L2 design: data
organization, algorithm, multi-processing, and performance.



Overview of TES Leve] 2 Subsystem
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An Object Oriented Approach Benefits
e Larger Implementations of Science Algorithms
e User Interfaces
e Maintainability/Reuse

Level 2 Software Development Architecture
e Target Scene Binning
e Retrieval Strategy Builder
e Retrieval
e .2 Processing Control

Impacts on Physical Architecture
e Object Duration
¢ Object Memory
e Parallelization




Binning and Data Selection:

e[.1B data is categorized hierarchically according to:
(1) Relevance to L2 — e.g. retrievable or not retrievable
(2) Viewing mode — Limb or Nadir
(3) Self similarity criteria — e.g. geolocation, temporal proximity
elterator objects pass through the L.1B data index
e Act only on relevant subset of the data
e Inherit fundamental operations
e Specialize categorization functions
- flexibility of algorithm updates or additions
- reflection of a physics or analysis defined data partition

eBinning organizes data for maximum information reuse.



Class Structure for L1B Data and Associated Iterators
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Retrieval Strategy Builder:
¢ “Fills” an instruction table of retrieval inversion steps
- rows are specified by a sequence supplier
- columns are specified by data: Surface
Parameters, Retrieval Levels, A Priori,
Microwindows
eSuppliers implement overall Retrieval Strategy for a Target Scene
e Science Team rules encapsulated in different suppliers
eBased on relevant data and prior knowledge obtained.
eImplements data reuse for Binned Target Scenes



Retrieval Sequence Overview
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Retrieval Object Dependencies
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Example Retrieval Strategy

Retrieval Strategy II for Nadir retrieval parameters
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Retrieval:

eEncapsulates “kernel” of Forward Model/Inversion process
eObjects represent key physics or analysis information
- Atmosphere, Atmospheric Layers
- Rays
- Instrument (FOV, viewing angle, etc.)
- Jacobians
- Modeled Spectrum
- Retrieval Vector, etc.
eObject and class structure permits data partitioning and algorithm partitioning
- promotes parallelization
- numeric processing optimization




Retrieval Object Model
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